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ON THE DETERMINATION OF OLEIC ACID, 
BY OTTO HEHNER. 
BEING lately desirous of estimating the amount of olein in butter-fat, and of determining 
whether the whole of the iodine absorption of butter-fat could be calculated into olein, 
or whether there was any foundation for the statement made by Koefoed that other still 
more unsaturated fatty acids mere present, I attempted the separation of the lead-salts 
by means of ether in the usual manner. The method in question was first proposed by 
Varrentrapp, and afterwards variously modified by Oudemans, Kremel, and Muter ; but 
as these chemists had not the advantage of being able to test the various products 
by Huebl’s Iodine Absorption Method, which sharply distinguishes saturated from 
unsaturated fatty acids; and as I had previously found that the lead salts of the higher 
saturated fatty acids were not by any means insoluble in ether, I thought i t  desirable 
to submit the method to a critical examination. 
Ten grammes of butter-fat were saponified with alcoholic potash, the alcohol driven 
of€, the soap rendered perfectly neutral, and the aqueous solution precipitated with 
neutral lead acetate. It was then 
extracted in a Soxhlet tube with ether, After many hours’ extraction,’the soluble portion 
was decomposed with hycirochioric acid in the presence of ether, the ether solution of the 
fatty acids well washed with water, the ether evaporated in a current of carbonic acid, 
and the fatty acids dried in that gas till constant in weight. 32.1 per cent. of fatty acids 
were thus obtained, which showed an iodine absorption of 58-04 per cent. 
The extraction of the insoluble lead salts with ether was then continued for some 
hours, and 3.95 per cent. of dissolved fatty acids were obtained with an iodine absorption 
of 55.48 per cent. By persistent extraction a third fraction was obtained, amounting to 
3.68 per cent., with an iodine figure of 59-18 per cent. The lead-salts which had 
remained undissolved in ether were then decomposed with hydrochloric acid, and dried in 
carbonic acid to constant weight, 42.53 per cent, were obtained, with an iodine 
(Read at Meeting, June 30th, 1892.) 
The precipitate was collected, pressed, and air-dried, 
Pu
bl
ish
ed
 o
n 
01
 Ja
nu
ar
y 
18
92
. D
ow
nl
oa
de
d 
by
 T
em
pl
e U
ni
ve
rs
ity
 o
n 
26
/1
0/
20
14
 0
2:
05
:0
0.
 
View Article Online / Journal Homepage / Table of Contents for this issue
1 a2 THE ANALYST. 
absorption of 18.60 per cent. Thus altogether 82.27 per cent. of fatty acids were 
obtained, a fignre which falls short somewhat of the actual quantity present in the 
sample of butter-fat, but i t  is almost impossible so to manipulate the sticky lead- 
precipitates as to avoid some loss. 
It is obvious from this experiment, that although the extraction with ether lasted 
for several days, a complete separation of the salts of the saturated fatty acids from 
those of the unsaturated ones had not been obtained. The iodine absorption of even the 
first soluble portion was far too low for pure oleic acid, which is 90.1 per cent., and the 
saturated fatty acids had evidently dissolved in abundance. It is equally clear that, in 
spite of the protracted treatment with ether, the remaining lead-salts still included a 
considerable proportion of unsaturated fatty acids. 
The equivalent of the first portion of ether-soluble acids was found to  be 256.8, and 
that of the remaining insoluble acids 254.7. 
As these results might have been attributed to the complicated composition of 
butter-fat, and to the presence on the one hand of unsaturated fatty acids with insoluble 
lead-salts7 0x1 to the solubility of the lead-salts of the lower fatty acids, I made a similar 
attempt to estimate the olein in a sample of margarine, which had been prepared from 
animal fats only, and which did not contain more than a mere trace of butter-fat 
obtained from the milk employed in its manufacture. 
The lead-salts were extracted for two days with ether, the residue dried, ground up 
finely, and once more extracted for some time. The soluble lead-salts thus obtained 
amounted to 48.1 per cent., and had an iodine absorption of 64.88 per cent,, while the 
insoluble lead-salts furnished 46.0 per cent. of fatty acids, with an iodine absorption 
of 17.72. 
Here no low fatty acids were present that could complicate the result, nor, in all 
probability, any unsaturated fatty acids with less hydrogen than oleic acid ; and yet 
nothing like pure oleine had been obtained, nor had the whole of the unsaturated fatty 
acid been removed by the persistent extraction with ether. 
The lead-salts from cotton-seed oil dissolved almost completely in ether, and 
yielded an ether-soluble acid portion with 116.26 iodine absorption. The small portion 
which was insoluble in ether gave fatty acids with an iodine figure of 35.3. The cotton 
oil employed absorbed 108.6 per cent. of iodine. 
A sample of almond-oil, with an iodine figure of 98.87, also yielded a lead-soap 
which was almost completely dissolved by ether in a few hours, the soluble portion of the 
fatty acids absorbing 100.67 and the small insoluble portion 98.71 per cent, of iodine, 
From a sample of cocoa-nut oil, which showed an iodine absorption of 8.22 per cent,, 
63-49 per cent. of acids whose salts were soluble in ether were obtained, and 19.58 per 
cent. of insoluble acids. The former absorbed 10-49 per cent. of iodine, the latter 0.69. 
This latter small figure is within the limits of experiment, and it appears as if the olein 
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of cocoa-nut oil could be completely washed out by abundance of ether from the lead-salt, 
but nothing like an estimation was evidently possible, as a far larger amount of saturated 
fatty acids passed into the ether solution than of lead oleate. 
These figures show most conclusively to my mind that the method of olein 
determination, which is founded upon the relative solubilities of the lead-salts in ether 
is utterly untrustworthy. Neither are the lead-salts of the saturated fatty acids 
sufficiently insoluble, nor the unsaturated lead-salts so easily soluble as to allow of a 
separation useful for analytical work. Sometimes the two sources of error may counter- 
balance each other. Thus in the sample of butter-fat, to which I referred in the 
beginning of this note, the iodine absorption was 33.32 per cent., corresponding to 38.6 
per cent. of olein (assuming that the whole of the iodine absorption was due to olein 
only), and the soluble portion obtained by lengthy extraction amounted to 39.7 per 
cent., but this is obviously only a coincidence, as in no case was the iodine absorption of 
the soluble fractions more than 59 per cent., which figure is only about two-thirds of the 
iodine absorption of oleic acid. By less protracted extraction, such as the mere shaking 
out of the lead-precipitate with ether for a short time, a purer olein may possibly be 
obtained, but a still larger portion of olein than that shown in the above experiments 
would be left undissolved with the saturated lead-salts. 
Since carrying out my experiments my attention has been drawn to  an investigation 
of the Sawarri nut by Lewkowitsch (Xoc. Chew&. Ind .  lS90, 845), in which a separation 
of the lead-salts was also attempted by means of ether, with unsatisfactory results. 
I beg to record my obligation to my assistant, Mr. W. P. Skerfchley, for care- 
fully carrying out most of the analytical work recorded in this paper. 
DISCUSSION. 
Mr. A. H. Allen said he had listened, and he was sure that all present had listened, 
with very great interest to the very important, novel, and suggestive communication 
which had been made by the President, The subject furnished another illustration of 
the proverb, ‘‘ put not your trust in book-makers.” It was a most unfortunate thing 
that a large number of statements which appeared in standard works had no 
foundation in fact, and got repeated from one book to another to the great 
detriment of workers. Mr. Hehner had shown the unreliability of the usual 
process employed for separating oleic acid from acids of the stearic series. They 
were literally deprived of the only method which had been thought capable of giving 
anything like a reasonably accurate estimation of the actual proportion of oleic acid 
in a mixture, and that being the case i t  remained to be seen what else could be done in 
this direction. The change 
from ether to petroleum spirit might effect a sharper separation of the lead oleate from 
the lead-salts of the saturated acids, and some modification of that sort might be found 
feasible, 
It was possible that a change of solvent might answer. 
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